APPLICATION 



10 





GDI 










r 3 




PRINTER 
DRIVER 



SPOOL FILE 



SPOOLER 30 
^26 



WrlteFlleO 



Fig. 1 

(PRIOR ART) 




8 



-18 



GDI32 



5 ^20 



SPOOLER 
PROCESS 



6 ^22 



ROUTER 



24 



LOCALPRINT 
PROVIDER 



17 



28 



PORTTHREAD 



17 



r 



26 



SPOOL FILE 



ReadFileQ 



32 



PRINT 
PROCESSOR 




11 



12 



11 



12 



24 



LOCALPRINT 
PROVIDER 



■ m 



J 



34 



LANGUAGE 
MONITOR 



13 



36 



PORT 
MONITOR 



SPOOLER 30 



c 



15 ^38 



PORT 



Fig. 2 

(PRIOR ART) 



|15 ^16 



BIDIRECTIONAL 
PRINTER 



Fig. 3 

(PRIOR ART) 



r40 



APPLICATION 



41 



^52 



50 



GDI 



PRINTER 
DRIVER 



44 



43 



54 



EMF FILE 



_C64 



JOB 
DESCRIPTION 
■ FILE ^ 



48 



WriteFlle() 
^66 



PORTTHREAD 



56 



GDI32 



r , 



45 



58 



SPOOLER 
PROCESS 



46 



60 



ROUTER 



47 



^62 



LOCALPRINT 
PROVIDER 



49 



SPOOLER 70 



Fig. 4 

(PRIOR ART) 



80 



c 

PORTTHREAD 



66 



81 



£L 

PRINTER 
PROCESSOR 



72 



-64 



JOB 
DESCRIPTION 
FILE 



82 



gdlPlaySpoolStream() 



52 



PRINTER 
DRIVER 



85 



87 




GDI 



8^f 



54 



88 

r 



56 



GDI32 



70 



EMF FILE 



,89 



58 



SPOOLER 
PROCESS 



TO NETWORK 
PRINT PROVIDER 
(IN SOME CASES) 



|90 



60 



ROUTER 



92 



J9? 



62 



LOCALPRINT 
PROVIDER 



74 



J 



LANGUAGE 
MONITOR 



93 



76 



PORT 
MONITOR 



c 



94 



78 



PORT 



i 



94 ^-68 



BIDIRECTIONAL 
PRINTER 



APPLICATION 



-150 



C 



-152 



Fig. 6 

(PRIOR ART) 



GDI 



154 

OUTPUT FORMAT^ 
EMF? 



r 



-156 



PRINTER 
GRAPHICS DLL 



J 



1 



SPOOLER 
190 



-158 



PRINTUI.DLL 
(PRINTER FOLDER) 



r 



-160 



WINSPOOL.DRV (CLI ENT) 
v \ 



162 



r 



-174 hr 



SPOOLSV.EXE (SERVER) 

I I 1 



-164 



PRINTER 
INTERFACE 
DLL 



I! 



-176 




^ \ PRINT JOB CREAT ION API 



SPOOL 
FILE 



1 % ' JOB SCHEDULING API 

/v ■ 



192_ 



168 



SPOOLSS.DLL (ROUTER) 



. LOCAL PRINT PROVI DER 
I LOCALSPL.DLL 



166 



PRINT QUEUE 
MANAGEMENT API 




EMF PRINT 
PROCESSOR DLL 



PRINT PROCESSOR 



PORT MONITOR DLL 



1861 



KERNEL-MODE 
PORT DRIVER STACK 



PORT 
MANAGER 
194 



▼ r 



188 



PRINTER 



Fig. 7 (PRIOR ART) 

EMF SPOOL DATA 



EMF SPOOL HEADER 



PRINT JOB 
DEVMODE 



DOCUMENT DATA 



[OPTIONAL PAGE 
DEVMODE] 
PAGE 1 EMF FILENAME 



[OPTIONAL PAGE 
DEVMODE] 
PAGE 2 EMF FILENAME 



[OPTIONAL PAGE 
DEVMODE] 
PAGE N EMF FILENAME 



END DOCUMENT 



WriteQ 



Read() 
206 



SPOOLER 



gdiPlaySpoolStream() 
Data Stream 



208 



.EMF FILE(S 




EMF SPOOL HEADER 



PRINT JOB 
DEVMODE 



DOCUMENT DATA 



[OPTIONAL PAGE 
DEVMODE] 
PAGE 1 EMF FILENAME 



[OPTIONAL PAGE 
DEVMODE] 
PAGE 2 EMF FILENAME 



• • • 



[OPTIONAL PAGE 
DEVMODE] 
PAGE N EMF FILENAME 



END DOCUMENT 



gdiPlaySpoolStream() 



ReadPrinterO 




Fig. 8 (PRIOR ART) 

RAW SPOOL DATA 



WritePrinter() 
DATA STREAM 



PRINT JOB HEADER 



NORMAL ORDER 
PAGE DATA 



PRINT JOB FOOTER 



WriteQ 



228 



4K BYTES 



4K BYTES 



4K BYTES 



WritePrinterQ 




230 



220 /S^PPLICATION 
22 £ < ORIVER/GD 



224 



PRINT JOB HEADER 
+ 

NORMAL ORDER 
PAGE DATA 

• • • 



• • • 



NORMAL ORDER 
PAGE DATA 



• • • 



• • • 

NORMAL ORDER 
PAGE DATA 



• • • 



PRINT JOB FOOTER 




232 



PRINTER 



Rg. 9 

SPOOL DATA FILE PISF SPOOL INDEX 



246 




r 254 
GDI/PRINTER 9 „ 

DATA STREAM / 



PRINT JOB HEADER 



SHEET 1 
FRONT FACE 



SHEET 1 
BACK FACE 



SHEET 2 
FRONT FACE 



SHEET 2 
BACKFACE 



• • • 



SHEET N 
FRONT FACE 



SHEET N 
BACK FACE 



PRINT JOB FOOTER 



gdiPrintSpoolStreamn 
OR WrrtePrinterQ 



WriteSpoolQ 




256 



Fig. 10 



262 



264^ 



EMF 
SPOOL DATA 



-{OPTIONAL PAGE 
DEVMODE] 
— PAGE1 
EMF FILENAME 



EMF SPOOL 
HEADER 



PRINT JOB 
DEVMODE 



DOCUMENT 
DATA 



[OPTIONAL PAGE 
DEVMODE] <■ 
PAGE 2 
EMF FILENAME 



• 4» • 



-{OPTIONAL PAGE 
DEVMODE] 
"AGE N 
EMF FILENAME 



END 
DOCUMENT 



280 
{ EMF FILE(S ) 




PISF 
SPOOL INDEX 



260 



SPOOL HEADER 



PRINT JOB 
COMMANDS 



DOCUMENT DATA 



PAGE 1 
PAGE COMMANDS 



PAGE 1 
PAGE DATA 



PAGE 2 
PERSISTENT 
COMMANDS 



PAGE 2 
PAGE COMMANDS 



PAGE 2 
PAGE DATA 



PAGEN 
PERSISTENT 
COMMANDS 



PAGEN 
PAGE COMMANDS 



PAGEN 
PAGE DATA 



PRINT JOB FOOTER 



Fig. 11 



314 
316 
318 

32(Kj 

322- 

32* 



r 310 ^ 
^ SPOOL DATA 



326 
328 
33CKI 



PJL SPOOL 
HEADER 



PRINT JOB 
COMMANDS 



PAGE 1 
PAGE COMMANDS 



PAGE 1 
PAGE DATA 



PAGE 2 
PAGE COMMANDS 



PAGE 2 
PAGE DATA 



• • • 



PAGEN 
PAGE COMMANDS 



PAGEN 
PAGE DATA 



PJL SPOOL 
FOOTER 



PISF 



SPOOL INDEX 31 2 ~) 




SPOOL HEADER 



PRINT JOB 
COMMANDS 



DOCUMENT DATA 



PAGE 1 
PAGE COMMANDS 



PAGE 1 
PRINT DATA 



PAGE 2 
PERSISTENT 
COMMANDS 



PAGE 2 
PAGE COMMANDS 



PAGE 2 
PAGE DATA 



• • • 



PAGEN 
PERSISTENT 
COMMANDS 



PAGEN 
PAGE COMMANDS 



PAGEN 
PAGE DATA 



PRINT JOB FOOTER 



-332 
-334 

-336 

-340 
-342 
-344 



-348 
-350 



-344 



-354 
-356 
-358 



Fig. 12 



364 
366^ 
368 



360 RAW 
V SPOOL DATA 



370> 



372> 



374- 



376- 
378- 
380- 



PJL SPOOL 
HEADER 



PRINT JOB 
COMMANDS 



PAGE 1 
PAGE COMMANDS 



PAGE 1 
PAGE DATA 



OPTIONAL PAGE 2 
PAGE COMMANDS 



PAGE 2 
PAGE DATA 



• • • 



OPTIONAL PAGE N 
PAGE COMMANDS 



PAGEN 
PAGE DATA 



PJL SPOOL 
FOOTER 



NULL* 





P,SF <*fi9 
SPOOL INDEX ™2 



SPOOL HEADER 



PRINT JOB 
COMMANDS 



DOCUMENT DATA 



PAGE 1 
PAGE COMMANDS 



PAGE 1 
PRINT DATA 



PAGE 2 
PERSISTENT 
COMMANDS 



PAGE 2 
PAGE COMMANDS 



PAGE 2 
PAGE DATA 



• • • 



PAGEN 
PERSISTENT 
COMMANDS 



PAGEN 
PAGE COMMANDS 



PAGEN 
PAGE DATA 



PRINT JOB FOOTER 



382 
-384 

"386 
-388 

-390 

-392 

-394 

-396 



-398 

-400 
-402 
-404 



Page Independent Spool File Format 
Face Up Emulation - Face Down Printing/Simplex Mode 



* Initial 



PISF Spool Header l^7£ } ^ 



,n r 



Index — '^p)h 

Print Job Commands Offset/Size 



43^^ Mnt Order ^ Offset/Size/Type 
H 3 ^-^P u P lex Mode Offset/Size/Type 

Page 1 ^-^t'—^ Offset/Size 
PageN ^4ij"-xx Offset/Size 



Face Up Emulation 
PISF Spool Header 



PISF Print Job Commands 



43^ 



Normal Order 
Simplex ^ 



Index 



Page 1 
Page N 



Print Job Commands 
Print Order 
Duplex Mode 



Offset/Size 
Offset/Size/Type 
Offset/Size/Type 

Offset/Size 
Offset/Size 



PISF Print Job Commands 



Normal Order 
Duplex ^ 



PISF Page Header ( Page 1 ) 44 V) 



Page Data 


Offset/Size / 


Back Page 


NULL ^H^b 


Next Page 


Page2 -o^4$ 



PISF Page Header ( Blank Page N ) 



PISF Page Header ( Page 2 ) 



Page Data 


NULL 




Back Page 


NULL 




Next Page 


PageN 





0 



Page Data 


Offset/Size 


Back Page 


Pagel 


Next Page 


Page3 ^44g 



PISF Page Header ( Page N ) 



PISF Page Header ( Page N ) 



444 



Page Data 


Offset/Size 


Back Page 
Next Page 


PageN-1 

NULL <^44f 



Page Data 


Offset/Size 


Back Page 
Next Page 


BlankN 

BlankN-1 ^Tff 



PISF Page Header ( Blank Page N-l ) 



Page Data 


NULL 


Back Page 
Next Page 


tybU^ PageN 
PageN-1 


PISF Page Header ( Page N-l ) 


Page Data 


Offset/Size 


Back Page 
Next Page 


4 £ )8'L BlankN-1 
BlankN-2 



7 



Page Independent Spool File Format 
Face Up Emulation - Face Down Printing/Duplex Mode 
Even Number of Pages 



Initial 

PISF Spool Header ^ 



Face Up Emulation 

PISF Spool Header r ^QQ 



T 



Index m ^'fjp 

Print Job Commands ^Offset/Size 

Print Order Offset/Size/Type- 
Htyl"- Duplex Mode Offset/Size/Type 



Page 1 
PageN 



Offset/Size 
^$$1 Offset/Size 



Index 



Page 1 
PageN 



Print Job Commands 
Print Order 
Duplex Mode 




Offset/Size 
Offset/Size/Type 
Offset/Size/Type 

Offset/Size 
Offset/Size 



PISF Print Job Commands 



PISF Print Job Commands 



Normal Order 
Duplex 



f 



Normal Order 
Duplex 



PISF Page Header ( Page 1 ) 



PISF Page Header ( Page N ) 



Page Data Offset/Size 

Back Page ^ ^ & NULL ^ 
Next Page -nu Page2 ^\ 




Page Data Offset/Size / 

Back Page ^ NULL 
Next Page ^ ^ M ^ PageN-1 


i ^ PISF Page Header ( Page 2 ) \ \ 


. 1 

ss* PISF Page Header ( Page N - 1 ) CfiU^ 


Page Data Offset/Size ^ ^ 

Back Page ^ ^ ^ Pagel \ 
Next Page ^\\%% Page3(w)v^ 


b 


Page Data ^ Offset/Size / 

Back Page "^^^^^ ^ PageN 
Next Page PageN-2 6) 



PISF Page Header (PageN) 



Page Data 

Back Page ^ 
Next Page --v 



Offset/Size 

PageN-1 (*y 
NULL - 




PISF Page Header ( Page N-2 ) £g $ * 




Page Data 


Offset/Size / 


Back Page 


PageN-1 


Next Page 





\ \PISF Page Header ( Page 1 ) 



Page DafcN \ 2- Offset/Size 

Back Page ^ -C^' 1 — Page2 
Next Page — NULL 



11 



03 



.ass. 




Page Independent Spool File Format 
Face Up Emulation - Face Down Printing/Duplex Mode 
Odd Number of Pages 



Initial >- — 
PISF Spool Header 



Index 



4?2 



4?t 



Print Job Commands \^ Offset/Size 



Print Order u Offset/Size/Type 
Duplex Mode ^ Offset/Size/Type 

Offset/Size 
Offset/Size 



47k 

Pagel -v^a7ft_^ 
PageN n l|k b D ^ 



PISF Print Job Commands 



Normal Order 
Duplex 



PISF Page Header ( Page I ) 



^PISF Page Header ( Page 2 ) 



PISF p ageHeader( p ageN) 



Page Data 

Back Page ^4^" 
Next Page ~^4$$ 



Offset/Size 

PageN-1 
NULL 



1 



/ 

Page Data 




Offset/Size 


Back Page ^ 




~ NULL 


Next Page * 




^ Page2 



i 

Page Data 




Offset/Size 


Back Page 




Pagel 


Next Page 




^ Page3 



• Face i/p Emulation 
PISF Spool Header 




Index 




/ 




Print Job Commands 


Offset/Size 




Print Order 


Offset/Size/Type 




Duplex Mode 


Offset/Size/Type 


Page 1 




- Offset/Size 


PageN 




Offset/Size 



PISF Print Job Commands 



Normal Order 
Duplex 



PISF Page Header ( Blank Page ) 



Page Data 


NULL " 


Back Page 
Next Page 


NULL ^ ^ 
PageN ^ fT^ 



PISF Page Header ( Page N ) 



Page Data 

Back Page 
Next Page 



7\ 



Offset/Size 

Blank sS^fo 
PageN-1 -v^O 



PISF Page Header ( Page N-l ) 



Page Data 


Offset/Size 


Back Page 
Next Page 


PageN ^tifa 
PageN-2 — 9H 



PISF Page Header ( Page 1 ) 



Page Data 


Offset/Size y 


Back Page 


Page2 ~r *5"4b 


Next Page 


NULL ^tffi 



Page Independent Spool File Format 
Face Up Emulation - Non-Collating Face Up Printer ( Dumb Printer ) Mode 



Initial 



PISF Spool Header tffofj 



Index ^if 

Print Job Commands Offset/Size 

Print Order Offset/Size/Typ_ 
Duplex Mode j^Offset/Size/Type 



Page 1 < 
Page N 



■ Offset/Size 
Offset/Size 



PISF Print Job Commands 



Normal Order 
Simplex 



( 

[ ^IZ") PISF Page Header ( Page 1 ) 



Page Data 




Offset/Size 


Back Page 




NULL 


Next Page 




Page2 



^ 7 4^ PISF Page Header (Page 2) 



PISF Page Header ( Page N ) &) 



Page Data 




Offset/Size 


Back Page v> 




Pagel 


Next Page ^ 




Page3 



I 

Page Data 




Offset/Size 


Back Page 




PageN-1 


Next Page 




NULL 



• Face Up Emulation • 
PISF Spool Header 



■ * — & — i 




Index 



Page 1 
PageN 



Print Job Commands 
Print Order 
Duplex Mode 




Offset/Size 
Offset/Size/Type 
Offset/Size/Type 

Offset/Size 
' Offset/Size 



PISF Print Job Commands 



Normal Order 
Simplex 



! I 



PISF Page Header ( Page N ) 



Page Data 

Back Page 
Next Page 




NULl/ 

NULL 
PageN-1 



536 



PISF Page Header ( Page N-l ) / 

Offset/Size 



5rt 



Page Data 

Back Page *~^5"&# 
Next Page ^r^^Q 



PageN 
PageN-2 



PISF Page Header ( Page 1 ) 



Page Data 

Back Page 
Next Page 



Offset/Size 

Page2 
NULL 



